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Ine
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Sync Siripger.

Chock Pivader Chawn

Sync Generdator.

2294080 b-554

Canmand Dedode f0gic.

Conmand Emcculion Lagie,

locat ian Cwee Lowgic.

Loncra Timing Lagic. 2294B81-541

Sy AL mmnand Recelver.
2VUABB- L0

Avlomalic Light Coalral.
rra U T

Fower UndfDl ! Swildhing.
[mpul VYoltage I“rl:n:gulilat{]r:. .
Outpul wollage Kegulators.

PR UT BTN Y |

BC~B{ Canverler Primary

Oeci Mlalor0river.

Seonidery Keclifiesss Fillers.
PATLLE [TTET T, X |

ister Uacibldtar

d290E3-]

lucus, zoom, of irig.

[3) Loss of high or low
rila ol Lravel far
FTu.

Woril Case:

tabke to commang PTU
mpiion. Loss of albow
FTt conlral PrevenLts
stowing the RME.

The TYC/Leas Assenbly is comprised of 16 ebecerical subasisesblies; b3 subessemblies
are RCA Astro desigred and tabricaied using standard printed=ciriuit boars type of
canstrucibon. The remaiaing three assemblies, high vollage power sapaly, vicillater,
and stepper molars, aré wendor supplizd companents wihigh have been spaeified and
purchased according Lo RCA Specificetion Control Drawings {5CDs] prepared by engi-
neering and reliability assvrance. Specifications par Lthe 500 are prepared to
eslablish iHe design, perlormance, test, qualificalian, and acceplance requirements
for & procured piece ol aguipmsent.

Farts, materials, processes, and desbgn guidellnes far the Shoithe CCIV program arg
speciFied in accordance mith RCA 2295503, Thiz document defines Lhe program requine-
neAts For selectioan and control of EEE pares. To the magimum esipat, and consisleat
with availub:lity, all parts have been selected from military specilicalivns ot Lhe
JAN ltewel, as & minimum, e adpition ta Lhe overall selectinn feileria, a subuset af
gerneral purpesc protecred parts hos keen defined by this docunent and the RCA Gowern-
ment bystesn Divisyon Slasdard Paris List.  In Lhe case of the CHOS and TTL Camily of
micracircwn by, devices are screened and bested Lo the HEL-STO-G00E pquivalent and
procured wnder Lhe designations of HE-AELAING and SHE 5905 drom RCA-S50 and lewas
InsLrunents Corp, rnsqecliuel'. Parls nat iacluded in bhg ubove gaculenls have Leen
wigd 1o Ahe design only afber & nensLandard viem approval larn [HSTAF) hat haen pre-
pared, sobmilted ta Feliabilily Assurance Engineersng (RAEY and uppraved lor use 1n
the spedIfic wpplicalian(s) defined in the WSIAF by HASA-JSL.

Warst-Lase Circolt Andlyses bave been perfarmed and docomented {or 411 cirguit
designs ta devansbrate Lhal suflicienl speraling wargins exist 1or 21V operating
condilions. The dnelysis wds worst case—sn ihat whe valve for each of the variabie
pardnelort was seb o Tinils that will drive bhe output to o maaimum (or iy .

A cimpotienl applicalion revies and analyais was conducled to verily Lhat the applied
3LrEes 00 Goth piece pacl by Lhe temperdlure sxiremes soentibied with snvirpnoental
qualificatron LeSliny daes nul gxcecd Lhe 4lress derating walues Tgenbified im RCA
204801,

In addition, an abjecuive cxaninalion ¢ Lhe design was performed through o POK and

(PR vo verify Lhat the 1¥CA ens avsenbly med specificatran and coniractual FEquire-
wrils,

A MWL '
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Syme Stripper.

Cluch Divider Choin
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Comera Timing Logic. 2294H30-58)

Sync/Cmumand Kecaiver,
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Autoodalic Lightl Conteol .
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Fipwer AT Switrhing.
Lopul. VolLage Prereqrlaturs.
Mulput Yoltige Megnlators.
FUUR LT |

O -UL Lwnwoerler Primary

M sl latar iy fver.

Sevumdury ReclifiorsS Fillers.

201 1AL S04
Hister Usceliglar
2aubhl )

(1) Ha pan-1iTL wodlion.
(2) Wa lens maticn i.e.,

facus, zoom, ar irig.

{3k Loss of kigh or lom
rate of bravel for
PTab.

Uorsi Cose;

Unakle to cownaad PIU
molioa. Lpss of alba
ETU cantral Prevenis
Stpwing kha AMS.

- Bal (ONALE POl ACCCF) AWCE
DESIGH FEATURES (Cantinued)

BAHE BOARD DESIGN (AN, A4, A5, a6, AT)

The design of Lthe asspciated AV, A4, AS, AG. and A boards is ronstrucied Fran
laminated copper-clad spoay glass sheeis (HERA G-10) Grade FA—4), FER MIL-P-55H174.
Circuil comectiony are made thrsugh printed traces which rum Eram point bo paist on
Lhe boird surfaces. Every trace térmiaates ab an annglar ring. The anmubar riag
surrawnds the hode in which a conponent Jead or terminal 1s lacaled. Fhis ring
provides a laotiag for the soldar, edsuriag good mechanical asd eleckrical
performance, (15 sice and shape are governed by MIL-P=35hd0 av are lrace widtas,
ggacing amd routing., These requiremenls are reiterated specifically in drawing
nobes €& Further assure coapliance. Vardabions between Lhe astwnrk waslar and the
Final product {due to irregularities of Lhe ebching process) are alse controlles by
araming nates, This preveals making derective baords §rom gund arkwork. Holes which
house &a lead or tarminal, but sérve anly teo eleckrically inlercommecl bhe diffsrent
toard layers, cantain stikch bars for mechanical supporl and dacreased reliabilicp.

Thee Lhru holes ave drilled from a dril) bape bhus eliminating the possib1lity f
human error and 3)lawing Eight ¢ nlrol ower hale wnd annular Fing conLenlricity, an
inportant reliability criterian. acter drilling ana etching, AT capper cladding is
tin-lead plated per BIL-STD-14Y5. This provides Fuor gasy and reliable soldering al
the 4ime ob bBoard assendly, even alter periods of proYonged stariqe.

BOARD ASSEHBLY BUSIGN [Al, ad, A5, b, A7)

ATF components are installed in a manner which é55Lres Mmaxime reliability.
Conponent laads are pre-tianad, allowing iotat wekting of sulder doinly. A1 leads
are forsed Lo provide stress relicf Jnd the badves of lirge ronpionenty are slaked.
apecial mounking and handling instruckioss ara included in each dranming required
Tler Final sssembly. The boart 15 <pated wmith urethane which protecis against-
humdi by amil contaminakb iwo.

BT DA R U & (X
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TTNESMLA dues nal respond to any
Linkmaidl wia the A} pancl or the
wplink .

Ivg |

A1 Command Deleclar
Syne Stripper.
Cluck Dvader Chain
Lyne Gemerabar.
¢ 5AEN =i

Al {wngud Devode Llayic.
Conmang Erecut ian Lagec.
lucul b Codr Lagir,

Canera liming Logic. I7U48H1-501

A SyncACommand Beceiver.
21 LE -5
fid Awtowatic Lighl Contral.
2 M5 -505
Bh  Power UnsUlE Swilching.
Liput Wal Laye Preruuu’ildlurs.
Dutput Yoltaye Regubatars.
bkt - Ao
QC-NC Cynecrter Primary
Oacanl batersOrivar.

=
Ty

Secondary BertiFigrss Filters.

211 M -Rapd
Bl Hosler el lalur
L LLY

I} Mo pap-t1 1L moLion.
12} Mo lens molian i.e.,

foCus, ramB,. oF iris.

13} dpss af high ar low
raie gl Lrawel kor
FI. -

Yirst Case; -
Veable to cumsangd PTY
nutieh. Less of elbaw
PIU control Prevenis
Slowing the RMS.

DESIGH FEATURES
AARE BOAAD COMSTRUCTION |AZ)

Tha bsards are o “welded wire" coaslroction. A4 the bare buoard level this duss ngt
distinguish it Froe 4 nerme) PG board gxcepl ihat hales wiich will toke weld pins
genarally are aot cosnected te PL Lraces. daly those pins which bring piwer and
gevund potentials Lo the 1Ls are on PLs. An annuler ring surrounds the halg n Lhe
board where each pawer and grauwnd pin it Jucated. lhese pias are then soidered Lo
the trace like any other compunent bead. Aside from this testure, all design

E canstruclion tachaiques used in PC board layaut apply.

BOAKD ASSEHELY (A7}

The drilled and etched boards ara pu{ulatid nith soveral hendred solderable ar weldable
pias.  Pawer aml grouad pins, as wel) a5 connactor pias, dare soldered in place. JDiscreet
componenli dresislors, dicdes, capacitors)h are atlached o bilercated Lerminals, where
they sre saldered. Flatpach [0y are weldes, lead-by-fead,tn the wops of Lhe weid pins.
After welding, extra Tead material 15 trimned dway. Circwit cumnecbions aré owde L5 1 0
#ID AME nickel weld wire, The wire is welded to the pin surfaces gn Lie bodrd backeide.
AlY wire welds are dong using 4 maching which is tape driven, thui elimipating the
pussibility of wiswiriny due to gperalor errar. ATl miciay & circuil perlormance is
tested prioe to bow-level installation. After successful tesliny, componenls are slaked
#5i required by draming ngbes g Lhe assevbly iS coaled with urathang.

Fhe board s inserted in the bos vn card-gdge guides, lo the sime maonner a5 1he other
PL buards.

BIARD FLACEHENT

e Af=h Jow votlage power supply baard is bulted in place at b potnls araung its
perimeter.  Four of Lhese mwunting screws alse pass through and lie down Lhe smaller
AT-N tpard.  These two board: are mountad Face—to—Face, separated by the stondofis,
Electrical iaterconnections are achieved by junper wires between Lhe Lwp boargs. 1he
AT-A hauies a M-pin coineclor which briags Tn power and signals brum welside the
mudule.

The A madule includes these bwo Bodrds as well as Power Lransisilor 4. e moedule haus-
ny is bent aluminum shoel, comprisad of bwe halves &¢rFewed togelher.,  The boards aod QM

are secured Lo the lowsr half, and wired Lagether. Then Lhe wpper half 1s pul im placa.

By nounliog 94 direclly Eo Lhe aloan o housing, good themw) partormance is assared.

The AL, AL, A4, AY, Ab buards are secwred im Lhe electronics assemlily by gald-
plated beeyl lium cnpper card guides, Cumiecbions are made o Lhe asither boded
wilh BVimd-mated commeclurs.  Migeagagement diring laangh is prevenled by a cover
whivh spuns Lhe board's free eidye.
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The A13 assewbly is a vemperature compensated veltage costralbed crystal asciVlater
{TCYCHGE Lhae is purchated to a specificeation cuntrolled drading that establishes

itha requirements for perfermance, design, test, and quatilication of Lhe unit. The
groduct assurance provisions of the document cgnlain the identical requirensnts for
edactranic parts and materials as the Shutile CITV program and swst receive ihe
Hechanical and electrical integrily of the assembty

iz cenfirmed by both anslysis ldesign reviews) and test (qualification and acceptancel.

TWLAA does nol respond bo any {11 Ho gan-Lilt mntl:nn,
cormnand wid the A7 panel or ihe {2] Ho lens motiom 1.e.,
uplink. f{orus, Foom, or irds.
{3) Less of high or Tow
1 rate of travel for
f#] Comnand deteciuvr PTLU.
Syac Stripper. appraval of RCA and WASA-15C.
Clock Mivider Chaln Worst Laae:
Syac Lenerdtor. nable to comsared PTU
2794E0-504 notion, Loss of olbow QUALTFECATION JESE

¥
at

fil

[IXTH

Conaand Decede Logic.

Comnand Execvkron Logix.
Loiatron Code Laylc.

Camere Viming Logiv. 2294881-501
SyncSloavmand Keceivar.

Sl 9agAA-5403

Aviumalic Light {oniraol.
24883 -505

Poner DasOt Swilching,

Input voltae Prergquldiors.
Oubpot voltage Hegulators.
ZM4BA5-50 4

-0 [oawesrier Primary
UscillalorAviver.

Socundary Recudliers? Filters.
239483 b- 5035

Huvler Oscidlator

bl W Y |

Pl contral prevents
stowing khe AAS,

for Qualification Test Flaw, see Table 2 Tpcated at the fromt of this book.
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TIWCAILA doos nat respord (O any
romilaid wia tha A7 parad ar Lhe

uplink,

1IN0
f) Cammend Dateclor

Syne Siripper.

[an_l Divider {hainm
Syme fwnergatar.
24880 -504

f¢ Command Decpde logic.
Comnand bzocut ion Logic.
locatiem Cude loyic,
Camera Dimiag Logic, 22948271-501

&1 Sy Cumiand Bpceiver,
Froadad-40

AL Aulomelic Lighl {ontral.
SN -GG

AL Pover OnsO01 Swilchiag.
Pt Vol tage Praregulstors,
Quipul Woltaye Wegulators.
2T DA - s |

ad Dl Converler #rimary
DsiTlalur fBriver.
Secoandery Ractifiers Filters.
PLILTE LT T

Al Hamier Oscjl Javar
SenhzI-i

VOILH

(1) Ho pan=till moiion,
{2} No leas melion .o,

foLfus, To0m, or iris.

{3 Lass od hegh or Tow
rdte of Lravel for
I

Yorst Case;

Iniable ta comwmand PTU
mibtion, loss uf elbow
PIi conkrol Prevests
stawing the RHS.

ALCEPTAMCE TLS1

The (LTW spstems' WiA iz subjected direckly, without vibration iselators which mi ght;
bg wied in their normal instaltation, Lo the Foallaming Lesbing:

* Vibralios; 20-6DH:: 1 dB/Ogt-rise (ram 0.01 &2 My
H0-450 Ha: 0.04 GE/Hy
A54-250 Hi; ~3 4B/ D Oct—slape

Test Duraliagn:
Test Level

| Hinuie per Auis
b.1 Grms

In 4 pressore of 10075 Toarr, the temperature shiall pa as
Fallows:

# Thermal Vacwwn;

125* F:
25° F:
1247 F:

Timg ko slablize equipment plus 1 bour
Timg Lo sLlablixe equipment plus 1 Aour
Time Lo sLablize equipment plus b hyar

The WA may nat have been subjected to Lhe vecwam cond!tion,

For Acceprance Fest Flaw, See lable | locaied at the Front of Lhis back.

OPERATIDNAL TESTS
Frdﬁr_‘m—mﬂry thit LTV components ape aperational, a test nust verify the
alth of all the comand mlatog conponents Frodm tha PIS {AZANY panel switch
;gcm:llgh the ACH, Lhevugh the synz Jines ko & e Loameraffll, to the CareraPYU commami
hi?ifr- The test pust adso verify the camera's abi ity to produre viges the Kt g
a ¥ Lo route video, and tiw monitorts abllity to display video. A similar test
wWould be peyfermed to varify the MDH coomand path.

¥re-Lauech an @rpiLer Test /In-Flight Test
{HOTE -

In-Flight basting of the alhay fa P
as [he £rit 'l_”“!uterference 1s p::;:itpil ust nat be conducced as lang

é. ﬂqm:hcﬂh‘ Systr_r;:.
+ 12 the PHS pined, select a manitor 4 i
3 ;Eﬂ- ay o bl s destidabion aml Lhe Calera under
= dend “Camery Fawer Da™ conmand fy
2. Seleck “Ewternal SWEY un mnltnr\?‘ Als parel,
3. Dbserue video displayed un nonitor Hot i i
. e that, if video on
f?f,’ﬂﬂfﬁ: él.e.gi:lﬂblu r:_itert}ﬁeth&n thig %w‘liute; Lhal:"?:rl:tg;léid
; uIpasite Syne Froan ACU aml what iy 3
ﬁ érnﬁhrunlmd Copas wl that the camarg iy prodec dng
- el Pan, T1IE, Focus, Toom, ALC. and CAMHA camuand ;
h \ » - 5 oamd visnal
; ;:.: t!:edmn;tlnr ar direct al:s-'w.'ationl verify opereat ion. W Lettier
. ECL duwnllnk 3% dostination arl comey: :
E. Mhsorye videg mgled to duwalink, amrd wuler test as somrce.
A Jend “Camera Power 0fF ciimiland via PHS paae
Tis, IE:L-;:!MI. Stops X through ¢, eicent (Ssun namand:

'L TR [ TOPIR P IR
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W LA dues aok raspoad to any
conmaiil wig the AT panel or the

uphi

1¥C
4l

&

i

1k,

Comumdmd Doeteciur

Sy SLripper,

Cruck Mivider Chain

Sync Lwneratur.

O AN S0 d

Comumand Docode Loyic.
Comparad Txgcut ian Lagic.
lacatron Lode laqic.

Camerd Timing Lagie,. 2294BA1=-501
SyncMumaand RBeceiver.
220H89-501

Autonalic Lighi Centrel.
220N -5 0%

Porer Ou/00E Switching.
Ingual Yol age I‘rerug.n?amrs.
Dutput Valtage RPegulalors.
S NAS-9D b

DC- UL Converter Prinery

Vscr ] latar /Driver.

Svcandary RectiFrarss Filkers.
SMUEe- 901

Hasler dscal latar

FE5NL S

{1) o pan-L1lt mation.
{21 Ho lens motson i.e.,

focus, iewm, oF iris.

(31 loss ot high ar low
rate of Lravel For
Fiu. _

Hersd. [agai

Inabla 1o coomand PTU
molion. Lass of &lbhow
PTU canlral Preveqts
stowiag 1ha &HS.

0A/ IHSPEC] IOH

Procurgngnt Coplrol - The TYOANA EEE MarLs aml hardware ilems are procured frgm
approvad vendars and suppliers, whech meel the requirements sel torlh in the LCTY
contract and Qualiiy Plan Work Statement [HS=235%3176G). Resident OCAS persuangl
review ol1 prucurement dacumants io establish iha noed For GSE on selacked parls
{FAl 517},
lacoming {nsp i g — I[ncowning Gualily inspeclions aceé wmade on g1l
réceived matgrials and parts. Results are recorded by lol and ratained in tile by
dravwing and coniryl aumbers for Futvre reference ang traceability. All EEE paris
are subjecled Lo incoming dccepbance (Ests as cdlled for in AL 115 = Lncoming
luspection lest Instruckiens. Incoming Fleghl pares ace luriher processed in
accordance with ACA 184084 — Precandibionimy aod Accepidnie Aequircneats for
Electroaic Pariz, whth Lhe guception thal OFA aud PIHD vastimg bs mol perioned.
Haghanical items are imspécted per FAl 310 - Incoming laspection Lostrocbions faor
mechgnical items, FAL 105 - Incoming fuality Control Jaspection Iastructipn, ang
Pal B12 - Procedure fFar Processing Incoming ar Purchased Parts Designaled for
FYight Use., Acceplted items are delivered bto Baturial Conprolled Stores and
retaaned under specified condiLions ontil babrication is reyuired. MWon-reafarming
materials are held dor Haterial Review Board [HRAY drspositian. LPAL 307,

Pal LOC 4413

UBpsrd fssembly & Tast = Prior to L start of T board ascsenlly, 311 ibems are
werificd Lo be coreect by siock ryon perspnnzl, as Lhe itens are accummlaled Lo
form a Kil.  Fhe ibens are verified again by the oporatar wha assonblas the kit by
thecking against bhe gs—builb-parls—Tist (ABFI)}, DCAS Mandalury Inspecbion Poinks
are designaled for a0l prinled circnik, wire wrep ond welded wire boards, plus
tarness canaeckgrs fur seldering wivang, crinmping, solder splices gnd quality
:urhmanship prior &6 coaling af the compenenl $ade ob baards and slesving of
ArNMESYSEYN.

1YL Buarda

Specific TVC buard assewhly and Lest insbtvuctivas are pravided in drowing nobes,
and apglicable docunents are c3llod aut ia the Fabricatyon Procodure and Recerd
(FAR-Z2948)10) snd parls |ist PLZZWMBIS.  These include shultla VO assenbly noles
2849l Process Stamlard RIV-S56b I2HDEA1, Process Slaanpard - Bonding Velero Tape
220802%, Specification Soldering Z2BOP4Y, Specificolion Name Plate application
Vindta?, Specification - Crvwping 2280800, Specidication - Banding and Stlaking
2NN, Specificativn = Urelhane cooating #7508/7, Specificabign — loching Compound
20200, Specification Fpasy Adhoyive 2BIDABS, $pecitication - Harking 2200076,
Specification — Workaansliip B3NS, Specitication Huanding wnd Slaking 2ZHUE7S.

A4 2,
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— ... LA -
WE/HLA dacs aut respand Lo any
tummand wia the A? panel or the
wplink.

Tyl

A] Command Oeipctor
Syne Siripper.
Clock Divider Chawn
Syne Generwlor.
FH8h0-504

& Cnuwand Decode bogic.
Cosiiiangd £xecutiua Logic,
Localvan Loda Lugic.,

Camwers Timing Luvgic, Z2U4B21-501

A SyordTunaisnd Kecehver.
2Ea ) A-503

fo Aulomikic Light Contecl.
2204H0 3545

A Puwer MaF0EL Swidehing.
loput Yullaye Freregolalors.
Oulput Yallage kegulalors.
2LaiAL-5pY

n! DC-OC Fanverler Primary
OscillalurfOriver.

Serumlary Keclifierss Tilrers.

ANy e - Sy
ALY Muster idscil latar
55220

Wk

{1} Mo pan-1ilt mation.
(£) Mo lens mation i.e.,

focus, sfomn, ur iris.

13) Loss of &igh or low
rale of travel {or
FTU.

Harst Casa:

Unabbe ta command PTU
catisen. lass af elbaw
P comblre]l Prevenls
slowkng Lha RMS.

Qe INSPECTION (Comtinued)

INC Assembfy amgd Tegt - An open buw test i performed per TE-[1-2294A19, and an
Avvepiance feal per TP-AT-2794819, incloding vibralion and Lhermal wagym. largues
dré spacified snd wilnesied, braceability awmbers are recorded and ©atibrated tauls
arg checked prior 1o use. ECA Quality and DFAS Tnspeclions are perforaed ai Lhe come
pletivh af specified FP operations in sccordance mith FAF 20, Pal 20%, PAT 206 and
P41 21}, OCAS personne]l witness VD button-up and critical torguing, !

Mlm Avzembly L - An open bum tast is perfarmed per TP-IT-230008, Acceplance Test
per iF=AT-2I0TUBE.  Torques are spec.iied and wilpessed, iraceability norbirs are
recucded and cabitrated toals ars checked prior 1o uwie. RCA Quality and DCAS iaspect ians
Are peflaomed ai the completian of specified FPR pperat ions in acenrdince with Fal 204,
FAl 5, FA1 217 and PA1 402. DLAS persamiel witaess HLA buttan-up and griLical lerquing.

i/ hispnbly ang Vel - ATter a TVE and o YWiA have been tested individpall .
Ihey are maled and 3 final scceplonce kesl is perlormed par TP-AT-2294819, inc uding
“iliodinn and Lhermal vacuom enviFanoents. RCA and LCAS personnel amnivar these
Levls and revien the acteplance desl datasresoits. Phess personnel also nspect

tar cavtarnance adler ald repair, rework and releut.

Frepacatiun far Shippeat - Yhe 190 and W14 are separaled prior to shypuesl aler
Lohricatyon ang Laseing ig complede, Each 13 gackaged according o [LIV Lekbar asii
and 200236, Provess standard lor Fachigiag and Randbing quidelines. A1l ralated
Mucumenbative ynd ludvny asyeamb]y driminygs, Party Listk, AEFL, Test Datd, elc., i
fathered and hely in & decwmeatation folder assvgned specifically to sach assembly.
This (eloer is retained for reference. an ELDP is preparad for eath dassy in
utcirdsnce with the requirements of WS-259%0 76, RCA OC and OCAS petraannel witness
crating, packaging, packing and marking, and review Lhe EIDF far canplelenees and
dllufaly.

4-HNs R LT
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- UHLT THC LA
FHER hp, _ 135 SHUTTLE CCTV DWiz WD, 2254810 Eih 5087
: CRIFICAL LTENS LISE 2307008-503
tRIFICAL Y _2FIR . SHEET g hi; q

FATLIKE HODE AHD
FAUSE '

FATLURE EFTECT
0K [RD JTEM

Hat JIOHALE PR ACCEPIARCE

IVCAHN A daés nol respond Lo any
Lomwidind wia the A7 panel ar the

uplink,

vL
Al Conwgnd Detaeclboar

Sync Stripper.
Lloack Divider Chain
Sync Generatur,
22UdBAS-R04

Ad Coeand Decoue Lugi.
Comumand Execulion LoQiL.
Lotulion Code Loyir.
Laneryd Timing Logic.

Al Sy Lol Redeiver.
ZEUJHB&—EDi

Ah  Aplmmalic Light Contral. -
Addidi1-50%

Al Piser On/00 ] Gwiiching.
Tl Yultage Prerepilators.
Gulput voltage Aeguialors.
2t 4500

a1 B LC Coaverter Primary
Qecitlator Driver,
Seevndary Hecliliersd Filters,
FUlbdHAL-RDL

Al} Haster Dacidlaler
TLAERE )~

LTI £}

2204848 1-501

{1} Mo pan—tilt mptign.
[#) Mo lens molian i.é.,

fucus, zopm, Orf iris.

(3} Loss of high or Tow
rile pf travel far
PIL.

Wursl Coase:
tnable to comnann PTU

nwatisn. Loss OF &lhow
FTU control prewents
10wl g the RMS.

F&ILUBE HISTORY

TOR — Wi6d4 - Lag eidags, TW 5/H FOGOL-E0Z

TOR - Wit - Lag #0463, TWE Se/M FOOX-502
Descrighian: Integration Testing Faiture

Hox | evel

Thernal-vac lot Fowirgrmensy

No video From TWE, +28 velt current at 1.5 Amp limil.
wae hol tesl cpcle -105%F)

Cause: Short in A7 low vollage power suppiy. IHigh
Lransfarmer)
Correcliva Actjpo: WFempved and replaged transfurmer

Shart dug Lo a pin-hele vn magnet wire insulatioa.
Molure transiodwers 1o be purchased per revised SpeC
EdgQ{BIGZRY .

I - W2239 - Lay #D48% V0 5/N Q09-502
fescriplign: Pre-Lavoch Failore

Boa Level Test

Amtrianl Lnviroanent

ProbYem rgport ¥YSL5-200-0093 visual inspeckion af wni

cecessed pin 31 in the I3 comnectar.

[ause: Error an manufaileeing ot Lhe conneckor gin.
Ténth Lhan plher pins 0 coanscipor.

(oereclive Aclign: kemowe and replace pin 31 ia B

ta Yack 1nla m;ling canngLiar.
is lacking as required.

TN - w2240 - Loy 20484 — VD 5/H DNG-502

Pescription: Pre-launch lest Failure
Box | evel
. Al ent F oy ronoent
KEF: SICS-Z2-01-00% wnit refwrned fram K50  Power
| eBY,
4 -} ) ]
oy T
F-o__=

(30 ninutes inko thernal
virlLage winding at

[sent 1o vendoe For analysis).

coatrol drawing ECH LETy

L al K3C revealed &

1L is D045 shorler in

connectar, Test pins ahiliky

Ferfona conlact rebenblion tesl La indwre pin
laspect Lo insure pia 14 mol pushed oot ot placa.

wat applied Lo wWrong psns.
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435 TT) S ']y | 7.
FMEA K. & SHUTTLE ECTY G 0. L2098159-%0p SO0/
CRITICAL TTEMS L1%) 2i07080-%4

crIticacyy 2R

i
SHEEL _ Hx 0 DF 0 __ 9

"7 FAILURE WOLE ARD
— | |

FATLURE EFFECT
Dt (MO LVEH

TYESHLA does mob respond lo any
cormand wia the A7 paned ¢9r Lthe
wplink.

Y[
Al Loumand Detectior

Sync Stripper.
Cluck Divider Chain
Sync Generatar.
204880 -504

Ay Comvand Decode kogic.
Comnand Execubion Logic.
Locatipn Code Loghc.

=

(1) W pan-Lile madionm,
(2) tho lens mation §.e.,

focus, Foam, ar iris.

(3% toss of high ar Yaw
rate of travel for
FTu.

Horst €ase:
Unal:de te comnasd PTU

wation, Loss of elbow
PTU control pravents

FA[LURE BISTORY

fause: [Incerrect wiring of shutile ¢raft harness,

ETW o J1-9.

AATIQHALE FOE ACCEPTAWCE

pubt «28Y Lo Jl-1 and

Lﬂtr&gt[gg_&_r_tj_nu; Hiring of shuttle harpgss to be repaired by responsible
organization. Failure analysis performed and corrective ackion taken an TV
i/M 0DA. At board-Failure analysic indicatad Lhe felloning purks ara to be
changed. 1, 3, 012, {R1, CRE, and R51 were replaced.

10A - WBAZ2% - Lag #0530 - TWC

540 Q07502

0 stowing the RMS.
Camera Timing Logic. 2294800-501| 4

A Sﬁ:ﬂé;ﬂ'ﬁf RecEi ver. Descriplion: Acceptance Test Failure
_ - Basx Lewsl
A3 ;';};ﬂl;%"u“ﬂm Lontrol . Iheemal Yac — Hot Environmend .
1-k0% TVC drawing excessive curranl,  301.58, Failore oocwrred ot +3250F,

AL Power OofOF L Swilohing.
Inpul Yullaye Prevegulateors.
Dulput Walloge Kegulatars.
2O04RR5 50 |

47 IM-DC ConverLer Primary
Bucilbator/Driver.

Canie: Clapacitor CUl on the A6 board was fsund Lo be shurted. A lar i
Rl . € juantil
of sokder flawed inssde from sleeve thru Reader. * 8 ¥

Lorrgobive Ackjoy:

Capacitor CID removed b replaced, |random part tailure}.

becondary Keclifiers/ Filters. TOR - HRH?Y - log #58R - TVD  S/H D)Z-5D2

. Hi'j-‘ll-u-ll]—ﬁﬂg . Y11l - Lpg #5080 - TWC 554 DOu-%p2
Aba g::;?l.f-f_ﬂscllhlnr ¥I371 - Lag WSGE - TWE 5/8 DO2-5o2
ehET-1 Y1791 - Log da68 = Wl SO DOG-FOZ
YI7ID - Loy #567 - TV 5/N $4a-507

FITHD - Loy FO6! = TYO SPM O10-KO?

FIIM - Log HOL8 — VD Set O] 7-502

HITYT =~ koo #5JH = TV S/H O70-5D02

Descriplica: Jlight Failure, Spacecraft Level
kHS 1V Camera Civcuil breaber pupped open during Fl ighl missign $75-3.

Louse: Camera Jow vallaye supply has evratic spucroniialivn mode al low
Leaperalurg,

Correclive Avlian: 411 Flingt Cameras wire relorned wnder LCALY dlor

' Ewllh
an.r_l relest ta FCH I.'—_]EIEI-'I. ECH {C-78BH) tp the Tow voltaye power sSupplias
ehimi natuy the erralic syacranization problem, W0 group purt ne.  has been
thanyed Trom 22940049-502 o 504 Lo denole comeras Lhal contain Taw viltage
Ml soppty awdi Ficatran.

bk - 2074 -
P OV IR R ¥
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CREVICM MY

Faea o, 135

2210

LNl T IV AL A
SHUTTLE CCTV Ml MO 22 0B 19506 SOAS
CRITICAL ITEWS LIAT A0I0E-50Y .
SHEL | HH arFr

FAILURE HWOE aui
CALGT

TALLURE EFFECT
O EHi [IEH

Bl IOtALE FOR ACCEFTANCE

IWC A does not respand 1a any
cuemuand via the A? pangl or Lhe
uptink,

Tut

al

Al
A5
Ay

LY}

alxa

Comupand Delecior

Syne Stripper.

Clack Divider Chain

Syii Generator.

T80 040- 504

Coumsiand Decade Loygic.
Commond Eretulion dogic.
Location Cowde Logic.

Camera Taming Logic. Z2294801-501
Sy fConzand Receiver.

2244 BAd- 53

Admaatic Light Contrel.
2254853-505%

Power DufGFI 'Swi'tcllimi;.
Input Yuliage Mreregulalors.
Outpul Yolbtagr Hegulalors.
L ARS- 501

OC-0C Fawwerter Primary
QavillalorsMriver.

ScLundary HecLibiaess Filters.
a4

Master Uscilldtlar

a2 r-1

[IRtA

an—Lil1 mAakion._
eni naliom 1.,

{1} Wa
{2} Wa

forus, zoom, ar iris.

{3} Lass afl high ar low
ratg ai Eravel Far
MTu.

Worst Cage:
Unable to coumand PTU

mation, Loss of elbow
FTU contral prevents
slowing the AMS.

EAJLUEE HISTOEY

TOR -

1ok -

108 -

VIT?3 = Log #0570 - IW( 5/N BOB-ADZF

Descriptions Flipht Fiilure

Spacecrafl Levwel [5F5-3)

TW aak synchronized dar approsimately 30 minutes.
This problem occured at cold {enperature.
Syachronization waz regained at 20C.

Causg: Loss of phase Toch due 1e kthermal assymeiry ol Lhe 31,58 MHz Phase
deledbor.

Correcbive Artan: CL
heater o syac modilicabdons (ECH CCT 838) o all
wai modified accordingly.

CCa4 3% has bean issuad dirﬂ-um? RCA A0 incorpprate the
light camera*s. W 008

YUFPS - Log #5016 — IVC /N Dia-502

Lescrapiapa: 1haght laslore £5T75=11
Spacecrall Lewel
1GR was apened to {01l relay K1 — contacks 5 and § failere an ass'y

FewaBEn-501 /R T0IE.
fause:  IWL lww wollage pawer supply has erratic synrhronizalion st Yow
Lemperalure.
5 and B during réesel comnand.

s
Corrpetive Actiog: Houwwed anet replared KL an the 456 toard.
bow woltage pwer tupply was reworhed to DGR ITHI,
Helar Lo T0R WLHEL tor comglete histary of ervalic spnchronizalion problen.

WHHESE - Lag #0695 — TVC 570 B24-506

frro-badnch Tesl Failure
B Lewel

Aubvenl Environment
Avlomat ic Iris goes Tron open to close.

Dehcriplion:

Cauze: Problem could nel be doplicated sller esiensive Lesiang.

Cpereclive Aclipgn:  Mour = wnil returoed fo 50,

4-2020
e LR

iYL group nunber has beea ugdated frem group 02 e S06.

Helay Farlure result of éncessively high current Lhrovgh coulacts
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' UHIT TYCALA
fHEs N0, _ 436 . SHUTTLE ELTV ONG NG, 7294B19-506.5067
CRITICAL LTEHS LIST :
CRITCaLlty _2/IR _ : SHEET __BC . DOF 9
FATLURE HIDE AMHEG FAILURE EFFLCT
EALSE GH EMD ITEH . BATIONALE FOB ACCEPTANCE
PYLAWLA goes nod respand Lo any (1Y Mo pan—Lilt motian. ESILURE HISTORY
fonmdnd via Lhe A7 paned or Lhe 12} Mp lens nplion i.9.,
wplink. focus, Zoom. or éris. ’
{1} Loss of high or Tow FOR - HBBID - Log 808722 - TVC $/N 028506
e rate af \rave) for o
4] Commnand Detertar FEU. Dascpiplijan: Arceptance Test Failure
Sync Siripper. Ambient Enviroament
Cloch Rivider Chain Harst Cage- Aox lavel Test

Approcimalely 47 seconds afier inikis]l torn oA, the iris close coniiznd would he

SynL Genervalor,
¥ ' Unakle to command FTU generated by TV(.

2880 -504

A2 Lonwand Decode Logic. Motign. Loss of e lbaw
Conmangd Crprulran Lagic. FIU contxra 1 prevents Ldusg: Enternal short 1n the high voltage power tupsly (5/M 20463, which
localion Code Lagic. stowing the AMS. qenerated spikes on the POR Line.
Camera Timing logic. Z704BR =541 .
£4  Syng fomiang Receiver. Corrgilive Ackiun: HW.V.P.5. ceimwves From TYC and new H.Y_P.S. installed.
Z2U4RBA-5B1 lesls indicaled problem solved. Power supply r@durned da vendor For Evaluation.
&% Auwlonatic Lighl Coatrol. keter 10 TDR W1135, Log #7213, :
229408 4505 The problem mas attribuled 10 improper lead gress of high voltige terminal.
A Pumer Do/OTF Swidching. Fhese leads have bees rerovied and extri insvlalion added ot the HY terminal
Input Yallage Preregulalors. for all néew builL wniks.
furpul 'u'nl‘lage Hegu].:t.nr;.
SURE =50 | . 1M - Wi/t - Log #OAIR — TWC §/N 026-505
A DC-00 Canverver P'vimary
eci 1 lalorfriver. Bescriptinn: Flight Failure, Spaceerafl Level
Sevondury Heclifiers/ Filless. 5T5-B
TYSABRGE-503 Buring tha flighl speratigns, one Lime when craw turbed Lamera an Lhiry had np
ALY Master Uscillalor contral of ALC and Gamma Funclions.
22AREZE-1 Froblen resobved irself by recycling power.

(oubpl  AFter nmerous aperatons, ihe reported condition was duplicated an test
sel. Abter initial Llurn gn, comera would wob gxcepl ALD, and Gomna commands,
[t way lound that Lhe asolpul af 133 Pin & CHD F.T. reset e A? board was sot

in o high sLlate. This should narmally have been resel Taw by ebither "POR™ or
il founl BY pulses, afier iaitial power Lurn—on.

Swspect devices A2 - LE'h, Whb, UGV, and UGH.

Lprrechive Actvgp: Removed and replaced the (o)l%owing parts an Lhe AZ Upard
L26. UhE, UGS, and ULA.  Lal analysis oid not indicated any delect with remayed
parts.  Frablew has vat recurred afver new parls were instal led.

Sk 42070
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fHLA ko, _4.3.5

ERITICALTIY _ZJ1R

' IWET  _ TWCALA . .
SINUTILE COTW Dl 0. EZﬂ%ﬂlﬂ:ﬁﬂﬁ+5ﬂﬁI__

CRITICAL ETEMS LIST
SHEET 4l | )3 |

—- - -

" FAILURE HODE AHD
ERUSE

FAILURE EFFECT
- $H tolp IEH

B4TIOHALE [OF GCCErTeMCE. . .

TIVCAWA doas not respond Lo any
command wid the AT pame] or Lk
upl ink.

v

fl Coraand Deteclor
Lyac Strippar.
Clack Divider Chsin
Syni Generatpr.
2294B80- 504

42 Cramand Pecade Logic.
Commany Execulian Lagic.
Luidtion Code Layic.
Camera Timinyg Lugic. 2294881-501

A1 SyncSConaamd Receivar.
22w BO0A-50%

A% Autonalic Ligld Lonlral,
&bl 4= 505

Al PFawer Ou/DI Suitchin?.
Inpul Valtaye Prerequlalors,
Dutpul Yoltage Hegulators.
¢394B8 %= 501

4! DEOC Canverler Prinary
tuLiTlatars/ iver.
Secondary HevtsFierss Filters.
P Flie X )

A1} Master Ducallatar
295527-1

LRI

{1% WMo pan-tilt motian.
(£} me lens metion i.e.,

focus, Jomn, or irFis,

(3] Loss &l high or Yow
rate of Lravel f1ar
FTU.

barsl Casg:
lable fo command PTU

maktion, {of< of &lbow
P contra ]l prevents
stading the RMS,

FATLURE HISTOEY

M = AJOEY ~ Loy 50464 - TYC S/H 031504

R -

Descriplion: g];ghl Failure, Spacacraft Level
13-14

Frobidem repart MO-004037

o widea quipul

Laysg: Defective Rélay K-1 o Lhe A6 Board.

Curreclive Aclign: Cause due tg 4 foreign conductive parlicle temgoraril
ladged between retay Veads and bpard P.C. 1races. Relay K-1 sent to prndxct

assurance 1ab fﬂr_ﬂﬂdlfhii. Tegort #A3909.  Hunkcbus diS.repancies wers
Toued, nong ol which were critical.

B-352% — tog #1165 - T S/ HIR-SUB
Descriplion: Acceplance Fast Failure

Hox Lewel
Ihernal ¥ac — Hat Eavirocnmenl

fncessive supply currest, last al) DLR/camera Vights and outpel widen indormation.

Cause: Sherted capacitur $14 on AE board.

[gg;g;ligg_aggjgﬁ: CH remuved and reploced with new Capacitler. Produst Assurance
lab could ant fied 3 Cause lor sharied tap. [Reporcl # BRIAZ1A)
Covsidered vandow failure.

a4 MAD
cowd s s



. HEVISED §.7-87
—. —_— - LUHTT YL/ HLA
rwea . 4385 SHUTYLE COTV WG WA, 22048 10-E0 E(BF
CRETICAL ITEHS L15T . LI0T0RE-503
CRITICALITY 2510 SHEEE ] oF g

FATLIRE MDDE AKD
CAUSE

FADLURE EFFELT

BATIOMALE FOR &CCEPLANCE

- (N 1IEH

CWC/MLA does ot respend Lo any
vomingid wia Lthe A panel ar the
upd ink .

Wi

Al Comiand Delector
Spne SLripper.
Elech Oivider Chain
Svac Gengrator.
2244880-504

&Y Cwmenand Dacode Logie.
Commeng Fxecalion Logic,
Lacation Cade Logic,

Camera Timing Logic. 29488 1-501

A1 Spnc L aomand Keceiver.
g el -Ald

AL Auleaaiic Light Condrot,
2e0ahd 1-50%

BE Pewer DofO01 Swilchimg,

Inpur ¥elbaie Preregulalors,

Gulput Volilage Hegulators,
{NNHBS-S01

hi DD fomverber F'roimary
decil VatorAQriver,

Yeroalary kecLiDyorsd Fillers.

L Gl Y L
AlJ Baster ol baler
2205027

It

{1} Ho pan-t31L motbime.
(2} Ma lens mplian i.e.,

Fotus, zoom, or irls.

(3} Loss &1 high or low
rale of travel for
PTLL.

Hurst {asg:

vable to comnpand PTU
ootisn. Loss of albow
P contral Prevents
stawing Khe KMS.

OPEEATIONAL EFFECTS

Las1 of abillly to positlon Lhe elhow camera. Possibla inabilidy bo staw Ehe RHS iF
the elbow camara physically interfares with a payload. L1 RHS canngt be skewed the
pari payload bay dvuer canact ke chosed. Lass of crew and vehicla,

CREM ACTTONG

Perfurn EVA Lo reposikion the elbow camera, wse RHS motion to Fépexition the camara,
or jetlison tha RMS.

CHEY. TRAIMING

Crem should be brained ia contingency EVA and Rt opeEratians procedurass.

MISS{0N LONSTRAINT

Do Aok manifest elbaw casera for any flight where the paylpad and the elbaw canera
can intarfere with each other |far any pan or ikt ang J. If Lhg coneva must be
fliwn do nol change Lhe camera pusition uniil the Interfering payload is deplpyed.



